Isolated bronchi from asthmatics are hyperresponsive to adenosine, which apparently acts indirectly by liberation of leukotrienes and histamine.
Bronchial hyperresponsiveness can be demonstrated in asthmatic subjects by inhalation of adenosine, but the action of adenosine at the level of the human airway smooth muscle has received comparatively little attention. We have previously observed that bronchi isolated from one asthmatic patient contracted in response to adenosine. We have therefore, during the course of a 3-yr study, further characterized the effects of adenosine in bronchi prepared from surgical specimens of lung tissue of asthmatics and of nonasthmatics. Contraction responses were always studied in vitro the same day the tissues were obtained. Bronchi from asthmatics (19 strips from six patients) were more sensitive to adenosine than were bronchi from nonasthmatics (21 strips, seven patients). In contrast, there was no difference in sensitivity to histamine or leukotriene C4 between the two groups, nor was the maximal tissue contractility different. The contractile effect of adenosine was inhibited by the adenosine A1-antagonist 2-thio-[(1,3-dipropyl)-8-cyclopentyl]-xanthine as well as by the dual A1 and A2 antagonists 8-(p-sulfo)-phenyltheophylline and theophylline. The combination of leukotriene antagonism (receptor-antagonist ICI 198,615 or biosynthesis inhibitor MK-886) and histamine antagonism (antihistamines mepyramine and metiamide) blocked the contractile effects of adenosine, suggesting that adenosine acts indirectly by liberation of leukotrienes and histamine, possibly from mast cells. The findings of increased sensitivity to adenosine in bronchi from asthmatics to our knowledge represents the first evidence of increased bronchial reactivity in vitro in asthmatics.